# • 

PATENt ABSTRACTS OF JAPAN 



(1 DPublication number : 2003-100621 
(43)Date of publication of application : 04.04.2003 



(SDInt.CL 




HOIL 21/027 
B05C 9/14 
B05D 3/02 
G03F 7/16 
HOIL 21/68 




(21) Application number 


2001-297279 


G^1) Applicant : 


TOKYO ELECTRON LTD 


(2a)Date of filing : 


27.09.2001 


(72)lnventor : 


SAKAI HIROYUKI 



(54) SUBSTRATE PROCESSING APPARATUS AND METHOD 



(57) Abstract: 

PROBLEM TO BE SOLVED: To form a high quality film through 
control of the over-baking by suppressing influence of heat on a 
coating processing section from a heating section and by accurately 
controlling the heating time in the heating section. 
SOLUTION: The first processing section SI is provided with a 
coating unit for coating wafer with the coating solution, while the 
second processing section S2 is provided with a heating unit 45 for 
baking to perform the baking process to the wafer coated with the 
coating solution, a heating unit 47 for curing to perform the curing 
process to the wafer after the baking process, a substrate setting 
section 5 for setting the wafer after the baking process and/or the 
curing process, and a second transferring means 44 for transferring 
the wafer among the heating unit 45 for baking, heating unit 47 for 
curing and a substrate setting section 5. The over- baking can be 
suppressed by holding the wafer after the baking process with the 
substrate setting section 5. and transferring the wafer to the 
heating unit 47 for curing after the preceding wafer having 
completed the curing process is transferred to the next process. 
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[0 0 0 1] 

«jc^FB^«eiSdg$}^^-r-5fcai>cDs«s{ia^Bs.o^a« 
ma^ftjcwr^., 

[0 0 0 2] 

^(Uiig*xfcr>a-hi,. <t^w«!ia*fc«»p??feMa#^ 

JgLTHK«feS^<&J^fiX-r-5tt/i^SOD (Spin 
on Dielectric) ->X7^AfCd; 0 

\i^^mmmiz'^m^'^tzmifimt:m^\^. ^-w 

ma ^MT d t tc * o T U n >gf {tMSr^T -5 . 

[0 0 0 3] :icoj:of£mmit^ m^i^mi 2<iZ7j^-rzy 

XAW^2 5tSciRiWU;t*-fe>y h 1 OJi^-^-'JTJ^^^— 

>>i nzmx-^n, sttMbT-Ai 2 tcj; ostomy 
•yi7Ai {cJSji;^?ns, ma:/D>yi7A 1 (cfi, tf^ic 

mm^wti A^mif^tix^K). z.<Dm*)\z^ai/\\ztH 

mmifim^mm-r^rzisb(j:)m.^^=--y hi 5. mmo^m 

iii^fforzst,(Dmmm^:i=.-y M e. i^^n.x-y 
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•y h 1 5 t7jJjfi< fCiEB$nxtiS®X. iPl^n-X y h 
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0, c:®«itjT«. «!ia:rD>;/^A 1 {cTy;u-y;i'tetc 

io«mieiSb^?5^-}Kfig$nfcr>xA«. m^i^^^' ut 
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[0 0 1 1] 

<DmmmzWi\ffe,ix. mm.±\zm.^m^mis-r^ftM 
aspt. BuE^ 1 (Dmimmtzmmr^m 2 o^ssric^ 
tten. tfimm^mmmzxmism-Am^-^tirzSiR^ 
mmr^fcsbo^um^t. Mm2(D!i!immizmif^ 

^mm^t. mmm2<Dmmmzmn^n. mmmm^ 

[0 0 12] :i:zx$^mmm.mmmt. mw[^\zn.ik(D 

mmmmz^m^n^mm.umm^mnxm^^n. 
m^immmi^(Dp^mziiyfisi^:fjxfym^^n, 
iSc.:fsxnmmzum^n^ ^ td^a^ 
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mmo^mm^z-Di^^xwim^^. m 1 «*5i?g©*«A!isi 

T. EI2«^®iE®0. 0 3tt^cDW®0TS)S. 04' 
2 l««aJA«2 5tSC©S«T'*-5¥S*^'?XA (tiT-i? 

•>3>2Hi. HfffB+-V'JTC*m«-r^ + ^'JT^B 
gl!2 2 <i:SttiSb^S2 3 i:$:«ATli^. gttigU^ 
e 2 3 >J T C*^ "^/XAW^&lJ 0 tB 

L. JKf9ttlbfc>^7XAW^4^-\' UTX7^-->3 >2 ICO 
HfiiJlc^tte-tiTVi^^ 1 comaSPS 1 's,i:§ttig-r .1: 

[ 0 0 1 5 ] ^ 1 ©^aaep s 1 c7)4>*t;itt^ 1 (Dmm^ 
gr2 4 75^^^tenT*5 0, c:n5iRbfflt;=fcoic^jA« 

^ A' U T X 5^- -> 3 > 2 1 75^ e, H ^^T^iJ A. fefflij tC tt 
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n>yhUl, U2. U3*^*>!7BHfi$tlTVi-S, 
[0016] Bftiam^ij^- y h 2 5 «aj 4 {C^ 

W^® tCfiSm ^ -it Tl^-fd:m?ij M ^ JgfiJc-r -5 © 

SfcWE^SIBtfeiX-y h 2 6«. W^imum^ 10 

3.x h 2 5 iasra<ti'«fiK$n, 0iJA«* >y :/i*3(c 

Jt^-a-T. -l/xnW^SlC/X^UA^^, 0iJAfiHMDS 
('S^^-tJ-^^;U>'->7» Blob's :r5'>^©^!««:#ti^ 
L, -^x/N^Bro^^MfroTKiJ-SrK^i-r-sfcs&J'. tfr 

[0 0 17] m^^=-'y h 2 s'pmmm^^i—y h 2 e 

ittttJ-r-5fcJ6ffly7rjl/*':7x/\{;:^*L.Tffi*fe<ifcx, Y 

:^(fiit3^^^-a-;s>c:<t(cj:o. -i/xAgMicSfrEmas^ 20 

[0 0 18] u^mmm^^^mii-r^m^m^mm-r 

^a.- >y h 2 6 <DRt> D fC^^OLX h 2 5 &^ttT 

[0 0 19] Huiafi8:3-x-y hUl, U2, U 3 
■rJ;^{c. ?^^aLx>y h2 7^. §ttiSb^x-yh2 

8 . Sii-fmv • i^nzfv- h 2 9 jiTfcfd 0 ST e. so 

nxvi-So mriei^^rLx-y h2 7«. ^x.;\timm.^ri 

-S/^ai^l/- hSrtBx. ':7X/\(C>[tfbTmSc7)SS{2/^r 
^«!ia<&ff •53.x-y WiaSttigbaLX-y h 2 

8tt'l7XA©§ttJtL^S:«;^TV»T, «3.x«yhU2 
tC*iliT«=^^-\' UTX-T— ->3 >2 1 1 ©fflSgPS 
1 icDWT-^xyxogttigL-^fTVK fflin-x-y hU3lc 
*5tiT«^l<DlE,Sg5S 1 <J:Mi*T'5m2©fflagps 2 
<i:<DWT«l7XA®§ttjeL<£ffi^^fcroT*S. 
ItitL • l^n-fU- h 2 9 T&JC'l^XA^i^^-r'S. 

±S{C';/x/\roSltigL#S:{l;^ 40 
TliT, ffln-Xy hU2{C*3liT«+-V'J77.5=— ->3 
>2 1 trnKDSaagps 1 tOWT-^XAOgltjebSr 
ffti, fflSn-X-y NU3(C;foViT«^l©magPS 1 

Mi-r^^ 2 »Magps 2 tcofWT'ij'x/NCDSttieb^ff 
(0 0 2 0] Htrcm 1 ©Sfiai^g: 2 4 «, a«0 5 »c 

tegaElc«fiK$n. ttlo-x-yhui, U2, U3B:0:m 
qfeiLXy h 2 5My:ic^iiStftaLx>y h 2 6 iromtf:; 
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3 t!t07— A 3 4 3 5 (Cjtio TBS*¥:^|6]ICiliI 

e&tCfli^$tl. a^3 5;^^-|aSiait7:cj»j|IK3 6(C»-:3 

[0 0 2 1] tSE^io^aasRs itt^2o«iasi5s 2 

'^XAjgiiP4 0^£:«iA^cga54 l^^bT^ig!^ 
tlTVi^o ^CD^2CDj!aSai5S 2«±g|5lCtt. SMMS 

^stt:tf;^»Aa54 2*t^tte.n, -:^m2®5!iag|5s 

2 «TSP(c«. ^m^sm^s 2 rtcDgffl^^ii'gpfcsf^ 

•r-5fcs6CD#^gP4 3 755^tt?>nTtiT, LT^2 

[0 0 2 2] ^<DJ;^fi^2(D«Q.ag|5S 2»tf^(C«^ 
2«Mjil^&4 4*t^tte.tiT*3 0. cin^^tOHtrJ; 
^{C«»JA«=^^«JT;^5^-->3>2 1*^ ^T«ai;l 

fefflirLX-y hU4, U5;6t*/?iHB$n. ll#JlCtt»« 

«cBgP5AtB2B^nTVi^. BtriB^2«jajii#S4 4 

«HJA«^iwJ»M^a2 4tra«ir, #P*gfiE, it 

^iaa^S 1 <r)m=l-—"J hU 3CDS:ltJKbXX-y h 2 8R 
O^Sitjeb •i^ay^-h2 9 ^2Wjaag|5S2« 
ai3.X-y hU4,U5, A-y7T*-b<y htOWT-l/X 

Aw^jgiH-r-stafij^j^o Ti^i-s. 

[0 0 2 3] |frfBfflB:ix<y hU4, U5IC«. ^J^«H 

2. 3tc^-rj;'5(w. mi(DmMnm?L\i'^:i^/\±.<D 

sbo^m 1 ©J!)Dl^g|5$:Ad:-r^— i^fflJial^rL- -y h 4 5 

m^\td. o*c~2 5 o*csap<o<ssT-j!)n^^!aa$rff 
mmm:3.~y h 4 e ^2 ©spi^Ma^jA^fi^s^B 

f^g|?^;ii-r=^iTfflSaf^n.x-y h 4 7 eaj;^«l St: 
~8 0t:gS©fflS®5eiB{l:^*g;^ccMa*rttcNH3+ 

H20^#AbT'?XASrX-v'>y^!aSb. ':7X/\g 
S®&^IK*'^x-y hy;Hfr-5fc8e)rox->'>i;'ix 

[0 0 2 4] CdTrnflH'^— i^fflinl^:3.x-y h4 5(c:3 

xA^sni^-r-sfc*©. 0ijA«5 o'c~3 5 o'cic^^ 

Bltgfccjjp^:/u— he o$r«iAAc^r-->>yT^o. m 

±JCjfig|bTfiSjt-r-2)fcJ6«)y P^rv'S 7"^- - hf> 6 0 

#^Srff •pfc«e)©S^^0 6 1 b*^}gfiE$nT*3 0. MP 
^6 1 a^SCfcSixO^^^^^cMi^e 2 75iStt&nT 
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[0 0 2 51 Z.<DJ:otJ.^-^miia^:i=.v h4 5X' 
X ^ «iii&-r-5-:^, 6 2 ®#^«|« 6 4 RlX^r- 10 

i^- h 6 1 tzxo:L/\^m^um\zmmvxm&<D^- 

[0 0 2 6] «gt.>TtfrE=^3.yfflJD?»i3.-.;/ h4 7 {CO 
XA<&Jg^t"-i.it«)CO. ^JK.«2 0 0'C~4 5 O'CIC^ 

m^mtiisamzfu- h ? o ^m^ftimm^-v$> o . joi^ 

yi/— h 7 OW^StCtt. r^X/N^a^yU— h- 7 Oil 
»Cjfi^bT^Jt-r-2)7tii6cD:/P^->55=--Y-tf>7 0 a 20 

m^i/i^m-ffxAmf^-^n^j^^izu-oT^.^^—^. ^ 

a$ J; (o^j: o T o 

[0 0 2 7] m^pi 3\tmm^7 nzmmvxm»<in 

Q W fc « X A o § ( t L ^£ fi^ o * CO ^ Bfl pj i^c y — 
hA*;P:/7 4;difS:(te)nTV»'5. WMtHJaS^ 7 3 fc 

(^2 o-c-a 5'C{c^^Brtg;^#j|lSiiyi/-h7 5*^* 

K^-;i'7 6 a{C»-:?TSi»)tS9t7 6 b{Cj;DJDf^ 

^7 1 {c^fLTitiSgftictattenTt^-s. 

[0 0 2 8] :i©J:^nc^3.7;Hiraii:xx-y h4 7T 
5feTMiH®3S^7 SCDH^LfiVi^X/Nj^jtP^^ 
b 2 Ojg it^g 4 4 t L tJ.^'^Wf^SSmU^m tf 

xAyOig^tjt^n. ^KD'^jL/wti^mumyu- h 7 5 

7.ttiS^t3l«7 2;5^f,^Stt;<?7.<&m-&-r^-;^, ta^^ 

7 ifH(Dnmm.^m^r^:itizj^o. m&.mm^7 1 
(^^mkm'i^m'Sc.zsm^<oum^m\zvx. immzfu- 
h7 0 izTorcn^m^umztmvxm^o^zLTm 
m^ffoo z.oLx^a.Yiii].mA^fft)rLtiox./\\tdr— 
h/vi'y7 4^ift-vxmmQmM7 ip^izmxvx^fc 
^mfAmz/u— h7 5 tcsttssn. cdT^^wms 

JcMW^nx, ^2©M2l¥e4 4tCSttffi:^tl€.. 50 
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[0 0 2 9] m^xm^m.m'^ 5 tc^vixa s RtKH 9 
jcscfiixuiw-r^, c:(oa««ag5 5«, m^^so© 

«jt-r-5a««j#a5<&;^j:-rA';;/7r*-fe-y h 5 1 ^m^ 

Xm^^nxaO. S2CD^ji^a4 4{Cct0 7i7-fe7. 

X^-5J;^{cE«snxvi-5. mfgHA*-y7T:*-tr-y h 5 
Itt. ^2 0liRjg#g:4 4tJ*-r-5iBttMP$n, rtgp 

{c'^xAW(Z)(M^gii<&«jt-r^ttaai5 2*t«E(c0fS5,isi 

X'f^fiK$nx*3 0, cn(cJ;0'^/x/NW75i«f{cBB^J$n 
[0 0 3 01 MEM^i: 5 0 ^KSfl^ 5 0 rtSPiC^ 

;ltfA*y 7 h 5 1 CD|iPffii:S*tfflilCD±g|575^e 

1 (D^m^:t!:^mit^U 5 3 a ^JA«A--y 
7r*-tru/ H5 l©lia®(D±gBjfifiUc^ffi'tt:<f7>^JA 

^ 2 C»^Stt:^;^«i^gP 5 3 biJ;0«fiX$nxVsS. 

*fes^ic5 o(c«. SKM^5 ocDrta5sa^$s^«-r 

^tz.ib<7). MK/\*JU:rv c <&«AfcS^M8S 5 4 ibmm^ 
nx*5 0. ^JA«^:©SfStSS5 4ttA-y7 7*-fe-;/ h 5 
1 roMPS#J<^TaPfiiJfcMP-r-l)J;5(cS;^t?.nxVi 
-5. H^fS 5«tt^5 Ort©^*»S&:^ffir^fcfe© 

Sft-fe>-y-xabD. r©-fe>+>-5 5©^ttiBtcSo'ViX 
*JPai5 5 6 JCJ; 0 A-;U:/V a~V c ©Ma^T&i^-JrWW^ 

^*:^x««)ii&ss**^•$IJ^a?$nx. tt<*:5 ortoK^jg 

[0 0 3 11 ifcttfls: 8 2 4 4 {dj^f S 

®tc«. ^^«ajA«2 5<HWi7X/MKjgP5 7AmW^S 
tl. ClOC'XAjgjI&P 5 7 $:^bXmffHA--;/7r*-k-y 
h 5 1 (D^^ WfiSap 5 2 {C*f bX^ 2 comings 4 4 tC 
J;D"5xA®§tti^b*ifTt)nsj;5{C)aoXVi^. d 
^bXM#:5 0|*3«^^;^fXSffla:i:bX*J15l$n-5<h 
A*y 7 7;*7-ir>;/ h 5 i©MPffitcjaoX±:^fiiJ*^ 
eT:^rfiiJ@4'^ b-5 bX^T J; 5 {c^^:i5f X75ijiS5b. 

-^xAissjiip 5 7 (Df*qm\tt^mi3—'r>iz^f)mti^ntz 

ikmJzta-oXi^^^o 
[0 0 3 2] Cl©J:'5fcCa««aa^BX«. $feTgftJK 

XAW^rJRift^byS:^^-^' 'J 7C*«^1^6P*^e,+-v V Tf^BSR 

crt/ji^'^x/NWTiitgjom^n-s. -^zx/NWii. sttjg 

b#©2 3*^5fi8rt.x.;/ KU2©§ttS[bax.y h2 8 
^fzii^imV ■ H^nzfU- h 2 9 Sr^bX^ 1 
#©2 4Jc:§ttzg$n^„ 
[0 0 3 3] m.\^^xOx.;\mt.. m i w^jH^S: 2 4 tc 
J;0aiaxyhU2 (a&-5t»ttUl, U3) ®?^^3.x 
h 2 6--m.^^-'y b2 5 izM^mm^tlX, C dX 
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[0 0 3 41 c:w^'i7XAtt^2©Mj||^a4 4(CJ:0 
1 ©MSgPS 1 wfiBa.- h U 3 ©SttiS 

bn.- h 2 8 ^fzitSiimh • T^mru- h 2 9 teas 

jil^n. ^l«i»M^©2 4tca;0j§!««^rL-.y h2 
6tcJfi)i&$nT. cic:T'i7x/N«Mw^*M{c^A«x 

t)n-5, 'A^^x"y x.j\ii. ^icDa8jii^&2 4^fi^rL- 
•> hu 3 ©SltJeLZL- h 2 8 *fc«§ttjgL • 

h 2 9-^2 0mjll^a4 4-^2<DMSSPS 2 

©«H^x-yhu4, V 5 o)i&.mnm=L-^y h 4 7 

-i7fflAP^:i--y h4 SlCjgiS^nx. :1C1T^JA«*8 
0'C~2 5 O-C, fF§K*SS2 0 p pm£AT©*^M 
■r. 6 0S>~18 0#gai (^l©fl#|ia) . ^icDI^iia 

[0 0 3 5] '^-i'ffiJSnl^rL- -;/ h4 5 (*3®Ma*ifT*D 
n?f:7XA«, ^2 0«iil^e4 4{CJ;0»««BSP5 
<Dtt#: 5 0 fCJg^^n^t-^X/NjRSlP 5 7 Srtn-bT/N'^;/ 

T/l-y:7 7;^-fe-y hTtt. ±affiiJ*t'^-i'MS^O'::7X 
A, TafiiW^^^ma^^^/XASr^^mBrsj;^ 

W5 o[H(Dmmmmitm^i:ii o p pm&.T\zmm^n 40 

[0 0 3 6] :i5bTS«««gP5T^tSbTli-5'^X 
A (nSgOC/X/N) «. mcO'yx./\ ( (n-1) #g 

ji^nfc^. ^2©j»M^g:4 4{rcti3=<-iTffliinf?fc^ 

X-y h4 7{CMj||$n. i;iT-^aj<lt^4 0 0^-4 5 0 

Vf^m:m»&2 0 p pmt^T^tii^T. m 1 ©B#rB^ 

J:0fefiti^2C9B#rai 8 0g>~l 8 0 0#g«. ^2 
fi£M35<fT*Dn-5. 50 
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[0 0 3 7] ^^TmiiUB=L-^y h 4 7 (*3CDjaii*iff t) 
nfc'5'X/Ntt. ^2<Dj»j||#g4 4(Cj;iDSSiJSa5 5 
©fifl^S 0JCJ^fi£$nfc':7XAjaj||O5 7Sr^M.X/\*.y 
y7f]-t-yh5 llcSSm^n. T©ffl!l©=^r;i.Tma^<7) 

5 >ifX'm2(Dmm^^4 4 tcx^ 1 (Dmmms i tcje 
iii^n, :;*cv»T^i©ji8jii^g2 4. ^imv^wc2 3 

[0 0 3 8] c:©J:5fj:«fiRX«, ^ 1 WMaSC S 1 t 

m2(D!&m^s2ii^m^, m^^-y h2 s^^mio) 

in^n.--;/ h^CDftPfSi?S^X-y h>&^2©5'ljiaps 2(C 
^tJ^WtciffiBUXVi-acDX. mfljrLx-y h 2 5 75^Jpf^J^ 

zL->y hj&^^Btnxgafisns. ^icofca^^^un.- •;/ k 

tt^j'ccMSx^^lTjgtD^^^zia e> ;i t ^ ^ o 
[0 0 3 9] ^rzmi<Dmm^s 1 i:f^2<Dmmms 2 

<i:©W«iJ5>-rLt)SgP»cXKSiTSjeS'Stt!^l'i*^, Ji56 
©«jKK)J;-5(C. MMagP*MfiB4 HCXKiii-r-5J;p 
tC-r^t. ^2a)i!!iagPS 2*^^©»p^#H^/()t^l © 

jaaaps 1 {csstnjA,*.tc< <;io. cto^*3.x>;/ h2 
S'vwjipf^^n.x-y h7s^e>c9^i^fs*i^p^e.n, *r^x 

[0 0 4 0] $e.tC^2©5aag|5S 2rt©|?H^^:^S 
^ fc^ 2 CDMagPS 2 f^{C^Stt;yx^jl«£$1i:Xli«. 

Bsnxv^xfe. cine.o3.x-y hy0^e)©i^]^gA^}tp;i 
^ti, ^aa^s 2(^osae±#*wi*j-rscii:*tT?# 

So ^cfcL-i^XASMt-m^nsMoaSlcJcoX 

^2©mag|5S 2rttr:?:ffitt;*fX*jlSS$-ti:;^ct/i« 
fiK<i:UXt>J;Vi. 

[0 04.11 *fc±fiE®^JX«, m2©MagPS2tC, 
SfliKBSPS ^^ttXVi^OX. ^-i^^aaRD^+o-T 

fiaaoBtrawaS'ff 5cii:75iX'^-2>, o^D'^-^/^r 

l^^iT^OC/XA*. «ia»l7^t3it-&tC^ 2 0*8)11 

^g: 2 2 ic J: 0 S««figl5 5 (cjgm b . ;i ;i xj*:xS/&« 
S<sx^tS$-e-xti-5« r:^T-^-^fflJ!ip|^aL- -y h 

4 5^+:i.TfflJ!jPlSirL--y h4 7 XO«n,aB#ffl{i. ^F-a?) 
^3£$n^cifiM^Di^7AtCck^X^20«j||^&4 4 

fr<t«.»«o«8iii-cera$nxii-5*n ctie.»nisifflo 

oLx-y hx^^©jaaB$rfl*t^7bfc'^7x/N*. semo 

i^{wit-^»c»«gcBaP5{cJ8j@|-r-5^<h{CcfcO. ^- 
i^ifflaRtX^ jLTMaoBf MltaSriEflHwfT^ C i*ix 
^-5. ;iO|S«««Bai5 5rttiJn|Si#ffl§tXttfj:lriO 
x. ^tSI4'fc$e.;JcSJpfi^§ftsc:<i:7&^;^£<. /s* 

— '^-i^^JtHlM^n-S. COfca&:t-/N*-'^-i7;5tMH 

1^— 'l4o«e.-p.^*«ffliAe>n. <fcOi^— i^imasrff^c: 




( 7 ) 



[0 0 4 2] :io)f&±m'ay^^\z&Wimm^5(Dmi^5 

ort<£5FStt;tf;^f?gaM<ciHSi-rn«. ^tsitf^^^x/N 

:^t:m.m^itT^iS^:»:x.(Of]-'r>>S:mf$.-r^Zi:\Z 
('^W^tCfi. Mf* 5 0 rt'vCDm 2 COffiSgP S 2 (DMSH 

nfcm*«®g!^ts:m■5^:^:3&«■r^,.^2<z)^^la8ps lo 

2JC^ei4;^X<&jl^^-a-TV»S«-&T*oTt>. 

5 0 p^^oym 2 ©Masps 2 (Dimmnm^^mti&^iz 

[0 0 4 3] $>c±aicoa«ma^MTf±. ^ 2 wiaa 
gps2®^ioMagi5s icos?^ffl!i«c. mmm^mmm 

^aaSBS 3 <i:LTtt. /N— h'VXi7^!!ia$:ff-5CVD 
©SB s 3 <nmm.^Wc. 8 0 tc J; 0 . »««BgP 8 

$ nfc ■> X A 7)^§ ftB? e. n ^ o 

[0 0 4 4] ;n<;50lJCDS^«^Bg|5 8«. ^Jx.«01 itc 
75^. A'y^T^ir-y h8 2CDgfiS3©mjll¥e8 0lC 

?*ifl]-r-5B=fo@lP$n. ::ti(c^to-a-Tef!^8 1^2© 

SR2l#g:4 4iC*f[p]r^®<i:. SB S 3 ©Jftill^S 8 0 
fC*HRl-r^lS©M® lC*><r ■^^XAjfiiUP 8 3. 84 ttm 30 

•r-5fci!60^ffi'tt:*fXtti^g|5 8. 5 a. 8 5 bd^^tt^ 
n. A>y7T*-fe-y h8 2©MMPpB#JcDT«»«CMP 
f ^«PMK8 6a, 8 6 b75^*>^^i^$tl. ;iniCj;OA* 
>;/7 7*-fe-;/ h8 2CDMMP®{C}ttoT±:^ffiiJ*^6T::^ 
ffl!lfcS*;^fX*tjlSiEL. '>XAjgMP8 3. 8 4©rtffliJ 

\t'S.mii-'T-y\z^^mt^nt:.v^m\zis.^x\'^^o z.<d 
^otmm.mMW>^-^\t. 0ijA«/N*>y7T*-tr>y h8 2 
®±&{ii75^'^— i^Ma^o-^x/N^tfefiL. TWtmf)^'A 40 

[0 0 4 5] dcD^JTii. ^JAtf^aa^BS 3 tLTC 
VDgB*^fflV^en^«^. m2©Magi5s 2®-^-^ 
fflj!)nl»:ix-y h4 5i*jroiaia*«ff*:)nfc':7XA«, ^2 
CDjigj||^S4 4 IC J; 0atS«OgP 5 <DM#: 5 0 (Cj^fiX^ 
n;t'>X/Njej^P 5 7 ^r^TM^TA y y-T^-fe -y h 5 1 IC 

jgj^sti, cctc^jtsn^. ci^uTa««gfiai5 5T 

t^tSLTVi^'i'XA (nSaw^^XA) tt, l&O-^XA 
( (n- 1) #B©>:7XA) *t:^^3.TfflJjpf»iiX.y h4 50 
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0^i7fflJP^:iX-y h 4 7 iCjgjUStl. Z. ClT-0f5£<O 

[0 0 4 6] 'A^^-G^:LTmm^.=L-y hA 7rtofiaa 
j&«fTt)nfc'i7XAtt, ^2®jiejii#g:4 4{c=tDais«it 

BgP5®tt<t:5 OtCJ^fiKSnjf^X/NjgiliPS 7^/M. 
TA«y77*-tr-y h 5 1 tCjgjUSn. Tg:ffl!l®§ttjeb 

^es otc^itsjsnT, ^2©ii!iag|5s 2 tfiaasB 

S 3 t(7)W©SgP8 5 \zm^^ntz'^:yLnmmu 8 6^ 

8 0 2 ©Magp s 2 oa«®Bgp 8-^2 

©4 4 fcgitJit^n, ^ 1 cDjaaaps i ^^\^xmA.u 

[0 0 4 7] c©J;^?ic«^T(i, asMa^Bfc:;*:! 

s©«ia3Sfis 3^j^j^-r-5«^{c, a«ttBSP8*^ 
LTM#®mT':?xACD§ttjKu*<fi't)ns©T. ese* 
'j^wx^-Dtz.mm.9!mmmizvmMs 3 t©wf>x 

ACDSttiSL^ff ^fca^W-f >5'— ^x'f x:xx>y h*^ 

sJa^fcif^TSBdi/h^fb^n. x'^-xe«)»'*3»-c 

^-5. sfccw^jT-n. st5ma^g*->e.^*:x@<Dj!ia 
gas 3tc;^^{c'^xA/i^*j»M$nT. ^^igcojaa*^* 

[0 0 4 8] Sfc^aaSBS 3 tbTjKfiKSB^fflV^^ 

W)'t\z\i. m2<D9!mus 2 \z\t^-^mmm=3.-y h 

CW^aagPS 2 (CT'^-^l^ma^ff^TS: 
»««figB5*:ft'LTfflaigBS 3JcJ»SI$n. d 

cT/N'-y5^T^iT«aa*^*fi^t)n, c:«^f?ucs««B 

gP5<£^LT^2©i!aaa5S 2rtfcM^n^o C©^^ 

^tf'^-i^Ma^^'^x/NttsigiSfiap s ® jis#j©«i! 
a5{c«fi$n, ^a.TMa^©>^xA«»««figB5® 

TMJwSttitbfflwffliSPlcifcBSn^. :zo)^otm 

[0 0 4 9] iJt±tC*5l.»T*5!iaT«. »«eBffl5 5, 
7r*-fetyh5 1. 8 2S-lj@-C«>S:<. ISIiciatUT 

ipK^a«fCJ:oT«, ^#Jg®^a*BifeT«.»JKB8l 
ix-y h 2 6*i:fStfj:SfcJ6, ^«EB^^--y hWS 
fitim JC^^&^X y h 2 5 ^m.n. ^^rLX-y h 2 5 ® 

[0 0 5 0] ifc^ltD^iagPS Itcm^m^a-Xy h2 5 
SrSt-t. ^2<D^!!iaaRS 2{C*n^?fi«D;i.X>y ht. 




( 8 ) 



«Ba5 5, 8ii=^m\f^mis.x-$>tnt. mis.-^n^m<D 

[0 0 5 11 

^#:«)S?&S^-r¥M0Tab^, 20 

[0 2] tfsmmwmmm^^-riEmmxib^o 

[0 5 ] mm&^mmmmizmif^n^m i ^jaiii^© 
im 6 1 B(fE»««!iag«©^ 2 <D9!immzmf^n?> 



2003-100621 

14 

(0 71 mif2aifiMa^««m2©«a3igp{c^tten-5 

[0 8] |fllHS«SQ=aSficDm2<DMagl5tc:^tt^n-5 

[0 9] *fFiaa«Magttco^2®magi5ic^tt6n^ 

[01 0] *%5«Oft&(7)^J^S^-r¥ffi0T?^^. ■ 
[011] BfflEte»^JiCffli/ibn-5«««JggP<D-«a|Sr 

[01 2] s£*©s««aa^fi^&55-r¥iS0Ta5.5. 



SI ^1 o^aagp 

s 2 ^2 ®«iasp 

s 3 mimmm 

U1~U5 fflZL--yh 

2 5 ^:ftr3.->yh 

4 5 '^-i'fflJOf^rL-y h 

4 7 :^^3.7fflJPl^iz:.y h 

5. 8 s%«^Bais 

5 0. 81 

5 1. 8 2 A'-y 7 7*-fe-y h 
5 3 
5 4 



5 7, 8 3. 8 4 "^XAIRjUP 
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